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METHOD OF PREPARING FOAM FROM A MILK-BASED 
ALIMENTARY LIQUID AND METHOD FOR IMPLEMENTING THE SAME 

The present invention concerns a method of preparing foam or froth from a 
milk-based alimentary liquid, intended for example, to be used in the preparation of 
coffee-based drinks such as cappuccinos, milky coffee, cafe latte and macchiato, etc. 
The present invention also concerns a device for implementing said preparation 
5 method. 

Currently, the most common method of preparing foam from a liquid such as 
milk is to pour the desired quantity of milk into a receptacle, to dip the steam outlet 
nozzle of a coffee machine into the receptacle while shaking it from top to bottom to 
draw in the air necessary to obtain foam. 
1 0 A first drawback of this method is the need to have either a professional type 

coffee machine which is generally expensive, or a domestic coffee machine with a 
steam outlet nozzle which is generally inappropriate. 

Another drawback lies in the fact that it is not generally possible to prepare the 
foam at the same time as the coffee, unless one has a complex and expensive coffee 
1 5 machine with fluid systems for producing hot water for the coffee and for producing 
steam that are independent of each other. 

Another drawback linked to the use of coffee machines with a steam outlet 
nozzle arises from the fact that the water heating system in such machines, usually a 
heating-unit, has to remain permanently switched on in order to be kept at a high 
20 temperature and to be able to produce steam without requiring inconvenient waiting 
time. These coffee machines consequently consume significant quantities of energy, 
which makes the use thereof uneconomical. It should also be noted that depending 
upon the hardness of the water used, the steam flow nozzles quickly become coated 
with limescale so that the machines have to be regularly taken out of service in order 
25 to descale them. 

Another drawback of this type of machine arises from the fact that the quality 
of the foam obtained depends upon the skill of the user such that the machines do not 
allow foam with homogenous consistence and quality to be obtained in a reproducible 
manner. 

30 Household appliances for stirring alimentary liquid in order to generate foam 

using mechanical elements are already known. However, the operation mode of these 
devices is too general and not adapted for generating a smooth, fine and hot milk 
foam in a very short period of time in order to prepare a drink such as a cappuccino. 
The use of these devices is also not very practical or very hygienic. Indeed, the stirring 

35 elements need to removed to be cleaned which requires some handling by the user. 
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The stirring elements can also dirty the rest of the device when it is dismantled 
particularly the heating element with all the drawbacks linked with cleaning burnt on 
food residue. All these drawbacks make them inconvenient to use for preparing foam 
based drinks. 

It is thus a main object of the invention to overcomes the drawbacks of the 
aforementioned prior art by providing a method of preparing foam from a milk-based 
alimentary liquid that is simple, economical, and easy to use and that produces rapidly 
high quality foam in a reproducible manner. 

It is also an object of the invention to provide a device for implementing such a 
method. 

It is also an object of the invention to provide a device of this type which can 
easily and quickly used, that further requires minimum maintenance and that can be 
easily cleaned after use. 

It is also an object of the invention to provide a device of this type for producing 
foam from a milk-based alimentary liquid that does not require the use of steam. 

It is also an object of the invention to provide a device of this type the 
implementation of which for producing foam can easily be automated. 

It is also an object of the invention to provide a device of this type independent 
of a conventional coffee machine. 

The invention thus concerns a method of preparing foam from a milk-based 
alimentary liquid for preparing a drink such as a cappuccino with a device comprising 
a frame including a support for a container, said support being associated with heating 
means for heating said alimentary liquid contained in said container when the 
container is disposed on said support, mechanical stirring means extending at least 
partially into said container, means for driving said stirring means, and control and 
command means arranged for automatically controlling the command of said heating 
means and said drive means, said method comprising the successive steps of: 

a) placing a quantity of alimentary liquid in the container associated with 
said stirring means; 

b) commanding, via the control and command m eans said heating means 
associated with said support for heating said quantity of alimentary liquid and bring it 
in proximity to or at a predetermined temperature level whil e commanding said driving 
means for said mechanical stirring means at a first predete rmined stirring speed, 
lower than the foam generating speed for stirring said quantity of alimentary liquid; 
and 
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c) commanding, via the control and command means said mechanical 
stirring means for stirring said quantity of liquid at a second predetermined stirring 
speed, effective to make said liquid foam. 

This method advantageously enables foam to be prepared quickly, i.e. within 
5 few seconds only, from a determined quantity of liquid using a mechanical stirring 
device of simple and economical construction that does not use steam; thereby 
removing the drawbacks associated with the production of steam. Since the device for 
implementing this method can be made separately from a coffee machine, it is 
possible to prepare the coffee and the foam simultaneously. 
1 0 Preferably, the quantity of heating energy used during step b) is adapted as a 

function of said quantity of liquid to be made to foam, such adaptation of the quantity 
of heating energy can be achieved by adjusting the heating power and/or the heating 
time. 

It will be noted that simultaneously stirring and heating the liquid at the speed 

1 5 lower than the foam generating speed, typically of the order of 500 to 1 500 rpm, 
brings the entire volume of liquid to the optimum foam forming temperature more 
quickly. Of course, the foam generating speed can vary depending upon the 
propensity of the alimentary liquid to form foam, depending, in particular, upon its 
composition, such as its fat, emulsifier, water and/or protein content. 

20 Since foam is a thermal insulator which could slow down the temperature 

increase of the liquid, it is thus important to ensure that foam does not form before the 
liquid has reached the optimum foam forming temperature, typically comprised 
between 60°C and 70°C in the case of milk. 

Preferably, the second predetermined speed is at least twice, preferably three 

25 times higher than the first predetermined speed. The first predetermined speed range 
is chosen so that a forced convection mode is carried out in the liquid which promotes 
a more rapid rise of temperature in the liquid but is still low enough to not form foam 
which would act as a thermal insulator. The second predetermined speed range is 
selected so that the liquid which has substantially reached its temperature level can be 

30 changed rapidly into a foam. 

According to a preferred embodiment of the invention, the liquid is kept at the 
determined temperature during the foam forming step in order to optimise formation of 
the foam and to be able to use "hot" foam thereafter. 

Moreover, it will be noted that during the foam forming step, the stirring is 

35 advantageously carried out in a discontinuous manner in order to reduce the time for 
converting the liquid into foam. Such stirring is advantageously achieved using a 
rotating stirring member rotating at a high speed during step c), typically between 
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3000 and 10000 rpm. Indeed, it has been observed that at these speeds, the foam 
initially formed is quickly pushed via centrifugal force against the walls of the 
container, thus moving away from the stirring member, so that a significant part of the 
foam is no longer being stirred. In order to overcome this problem, the stirring is 
5 discontinuous in order to regularly interrupt the aforementioned centrifugal effect. 
These regular interruptions, which preferably have a frequency of the order of 0.3 to 
0.5 Hz, thus enable the foam to descend again and come into contact with the rotating 
stirring member to be stirred again as soon as stirring begins again. It will be noted in 
this regard that the rotating stirring can start again in the same rotational direction or 

1 0 in the opposite direction. By way of indication, the foam forming step lasts around 5 to 
15 seconds for a volume of liquid of 40 to 80 millilitres. 

According to another aspect, the invention concerns a device for preparing 
foam from a milk-based alimentary liquid for preparing a drink such as a cappuccino, 
including a container for receiving said alimentary liquid, a frame including a support 

1 5 for said container, said support being associated with heating means for heating said 
alimentary liquid contained in said container when the container is disposed on said 
support, stirring means extending at least partially into said container, means for 
driving said stirring means, and control means arranged for controlling said heating 
means and said drive means, characterized in that said frame is connected to a 

20 mobile cover extending above said container, in that said drive means are disposed in 
said cover and in that said cover is mobile between a first position in which said drive 
means are coupled to said stirring means and a second position in which said drive 
means are uncoupled from said stirring means.. 

The principle of connecting the driving means to the stirring means as defined 

25 allows the device to be maintained more hygienically in particular by keeping the 
stirring means in the container after use which prevents the liquid or foam dripping 
onto the heating element and thus dirtying the latter or giving off undesirable burning 
odours. The stirring means can thus be cleaned more easily. Coupling is also quicker 
and the device is thus more convenient to use. 

30 According to a preferred embodiment, the control means are arranged for 

heating a quantity of liquid for bringing it in proximity to a desired temperature level 
while stirring said quantity of liquid at a first speed during a first phase and for stirring 
said quantity of liquid at a second speed higher than said first speed during a second 
phase, and comprise selection means for adapting the quantity of heating energy 

35 provided during the first phase as a function of said quantity of liquid. 

Thus, it is possible to automatically programme the duration of the first and 
second stirring periods and the passage from one period to another; in addition to the 
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frequency of interruption and changes of direction. Such programming can occur by 
storing a programme using a microcontroller as a function of the capacity of the 
container. When the container is provided for one or two cups, it is quite easy to 
anticipate in advance the duration, rotation and frequency settings for the proper 
5 temperature and proper foaming of the liquid without having to use a temperature 
regulation. These production programmes or cycles can simply be switched on by 
actuating control keys associated respectively with predefined volumes of liquid to be 
foamed. 

In addition to the heating time control, control of the stirring time at a first 
10 speed and control of the stirring time at a second speed, where rotating stirring means 
are used, the control means can advantageously control both the change of rotational 
direction of the latter and the frequency of such changes. 

The container is advantageously removable and is associated with a cover 
carrying the stirring means. Those elements coming into contact with the alimentary 
15 liquid can thus be provided in dishwasher proof materials and are thus easy to cl ean. 
According to another embodiment of the invention, the device includes 
temperature detection means and the control and management means are arranged 
for controlling said driving means at at least two speed levels as a function of the 
temperature level detected. 
20 Other features and advantages of the invention will appear upon reading the 

description of an example embodiment, given by way of non-limiting illustration, with 
reference to the annexed drawings, in which: 

- Figure 1 is a general perspective view of a device for preparing foam in 
accordance with the invention, and 
25 - Figures 2 and 3 are cross-sectional views of the device for preparing foam in 

accordance with the invention shown respectively in the operating position and in the 
rest position. 

Referring to Figures 1 to 3, there is shown a device according to the inve ntion 
for preparing foam from a milk-based alimentary liquid designated by the general 

30 reference numeral 1. Device 1 includes a container 2 for receiving an alimentary 

liquid, typically milk, from which the foam will be produced. In the example illustrated, 
container 2 has the form of a generally cylindrical pot with a slightly flared portion 
provided with a beak (not shown). Container 2 can be made of any material 
withstanding temperatures of the order of 200°C for example Pyrex glass or similar. 

35 Other geometrical shapes can of course be envisaged for the container. It will be 
noted that in this example embodiment, container 2 includes three level markers 2a, 
2b, and 2c for determining three filling levels of container 2. A handle (not shown) 
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secured to the container, for example by a metal binding can be envisaged to facilitate 
handling thereof. 

The device further includes a frame 4 provided with a support 6 having a 
surface 6a of substantially complementary dimensions and shapes to the bottom 
5 surface of container 2 for receiving and positioning the latter. For this purpose, the 
surface of support 6a is arranged to be slightly set back in relation to the upper 
surface of support 6. Container 2 is thus removably mounted on support 6 of frame 4. 
The surface 6a of support 6 is in a thermal relationship with an electrical heating 
element 8 for heating the alimentary liquid contained in container 2. Heating element 8 

10 is, for example, formed of a resistant heating plate or a halogen lamp. In the latter 
case, it will be noted that the support surface 6a is formed of a vitroceramic plate 
underneath which the halogen lamp is arranged. It goes without saying that any other 
type of electrical heating body can be envisaged. The heating element has sufficient 
power to quickly heat a quantity of alimentary liquid from 40 ml to 80 ml to a 

1 5 temperature comprised between 60° and 85°C, for example with power comprised 
between 600 and 2300 W. 

Device 1 further includes mechanical stirring means 10 which extend at least 
partially into container 2. Stirring means 10 are of the rotating type and comprise a rod 
10a provided, at its distal end, with a stirring head 10b which extends in proximity to 

20 the bottom of container 2. Typically, stirring head 10b includes a ring-shaped helical 
spring. According to a variant that is not shown, the stirring head can include a 
plurality of radial and vertical wings. The Figures also show that in this example, rod 
10a includes a collar 10c arranged at approximately mid-length. Collar 10c 
advantageously enables liquid dripping down from the stirring head to be recovered 

25 when the cover is removed from container 2 and rests flat on its upper surface. 

In this example embodiment, it can be seen that container 2 is associated with 
a cover 12 which carries stirring means 10. More specifically, rod 10a is rotatably 
mounted via its proximal end in cover 12. The end of rod 10a passes through the 
cover to extend outside the container when the cover closes the latter. This end 

30 includes a female coupling part 14 for cooperating with a complementary male 
coupling part 16 connected to means 18 for driving stirring means 10. 
Advantageously, coupling with the driving means is achieved via friction for example 
of the cone on cone type. 

Drive means 18 are typically made in the form of an electrical motor with two 

35 directions of rotation capable of rotating within ranges of speed from 500 to 

10000 rpm. These drive means 18 are mounted in a mobile cover 20 connected to 
frame 4 and extending above container 2. Cover 20 is mounted so as to be mobile on 
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frame 4 so that it can pivot between a first position (Figure 2) in which drive means 18 
are coupled to stirring means 10 and a second position (Figure 3) in which said drive 
means are uncoupled from stirring means 10 and in which container 2 can be 
removed from device 1 . 
5 It will be noted in this regard that the cover is associated with locking means 22 

provided for holding cover 20 respectively in the first and second positions. Locking 
means 22 have here the shape of an articulated hook 22a secured to cover 20 
cooperating with a pin 22b secured to frame 4. Hook 22a can be actuated for locking 
and/or unlocking via a toggle mechanism 23, one lever 23a of which is connected to 
1 0 hook 22a and the other lever 23b of which is connected to a control member 

accessible from the outside of cover 4, lever 23b resting on pin 23c secured to the 
cover. 

Device 2 further includes control means 24 disposed in frame 4 and arranged 
for managing the control of heating body 8 and drive means 18. More specifically, the 

1 5 control means are arranged for heating a quantity of liquid to bring it in proximity to a 
desired temperature level while stirring said quantity of liquid at a first speed during a 
first phase and for stirring said quantity of liquid at a second speed higher than the 
first speed during a second phase. Since the heating and stirring conditions of the 
alimentary liquid depend upon the quantity of alimentary liquid contained in container 

20 2, control means 24 comprise a microcontroller connected to motor 1 8 and to the 

heating element, and suitably programmed for controlling one or more foam producing 
cycles as a function of the quantity of liquid to be foamed. Control of these cycles is 
started by actuating control keys 26a, 26b, 26c, each of the keys corresponding to 
control by the microprocessor of a foam production cycle for a determined quantity of 

25 liquid. In the example shown, the control keys are three in number and correspond 
respectively to switching on a foam producing cycle for the three levels of liquid 
defined by the level markings 2a, 2b and 2c of container 2. These control keys 26a, 
26b, 26c therefore form selection means for adapting the quantity of heating energy 
supplied during the first phase of the foam producing cycle and the duration of the 

30 second phase, as a function of the quantity of liquid in container 2. The heating 

energy can easily be adapted either by adjusting the power and/or the heating time. 

Typically, the two speed levels can be obtained by acting directly upon the 
electrical motor control by varying the frequency of the control signal sent by the 
microcontroller. According to a variant one could also envisage varying the speed 

35 mechanically by varying a gear ratio disposed between the motor output and the 
stirring means. 
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The electrical elements of device 1 are powered via a supply plug 28 secured 
to the frame and intended to be connected to the mains supply via a conventional 
supply lead. 

The method according to the invention for preparing foam from a determined 
5 alimentary liquid, in this case milk, will now be described using device 1 according to 
the invention and illustrated in Figures 1 and 2. 

First of all a quantity of milk, corresponding to one of the three levels marked 
by marking lines 2a, 2b and 2c, is poured into container 2. Container 2 is then closed 
by means of cover 12 carrying stirring means 10. Container 2 is then placed on 

10 support surface 6a, cover 20 of device 1 having previously been placed in the open 
position (Figure 2). Cover 20 is then tipped (Figure 1 ). This causes male coupling part 
16 connected to the drive means to friction fit into female coupling part 14 secured to 
stirring means 10 and emerging from cover 12 of container 2. Once in this 
configuration, control key 26a, 26b or 26c, corresponding to the level of liquid 

15 contained in container 2, can be actuated. Such actuation switches on the foam 
preparing cycle corresponding to the level of liquid selected, this cycle being 
controlled by control means 24. 

During a first phase of the preparation cycle, control means 24 respectively 
switch on heating element 8 and motor 18 to supply the quantity of calorific energy 

20 necessary to bring the quantity of liquid selected to a desired temperature level and to 
mechanically stir the quantity of liquid at a first stirring speed, lower than the foam 
creating speed. Typically, the desired temperature for facilitating formation of milk 
foam is of the order of 60 to 70°C and the first stirring speed is comprised between 
500 and 1500 rpm and is preferably of the order of 800 rpm. Stirring at a relatively low 

25 speed homogenises the temperature of the milk in the container preventing layers of 
different temperatures from forming and in particular, the lowest layer from burning 
and sticking to the bottom of the container, while activating the desired temperature 
increase. 

As soon as the quantity of heat energy corresponding to the quantity of liquid 
30 selected has reached the desired value, the microcontroller adjusts the command of 
heating element 8 so as to keep the quantity of alimentary liquid at the desired 
temperature level and triggers entry into a second phase during which the foam will be 
produced. For this purpose, the microcontroller sends a signal to motor 18 to drive the 
latter at a second stirring speed suitable for forming foam. This speed is typically 
35 comprised between 3000 and 1 0000 rpm and preferably of the order of 5000 rpm. The 
duration of this second phase which is controlled by the microcontroller varies in 
accordance with the quantity of liquid selected. Typically, for a quantity of liquid from 
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40 to 80 ml, the duration of this second phase is of the order of 5 to 1 5 seconds, 
which enables a foam phase to be prepared of the order of 30% to 60% foam with 
respect to the liquid phase. Preferably, the microcontroller is programmed, during this 
second preparation phase, to drive stirring in a discontinuous manner, or in other 
5 words to regularly interrupt and restart stirring during this phase in order to optimise 
foam formation. Typically the interruption frequency is of the order of 0.3 to 0.5 Hz. 
Preferably, the microcontroller can be programmed such that stirring member 10 
changes its direction of rotation after each interruption during this second phase. 
Once the second phase has finished, the microcontroller commands the automatic 

10 stopping of device 1. Then cover 20 has only to be unlocked, tipped into its opening 
position and container 2 containing the foam can be removed. 

The invention is of course not limited to the embodiment described 
hereinbefore and it will be understood that various alterations and/or improvements 
evident to those skilled in the art could be made without departing from the scope of 

1 5 the invention defined by the annexed claims. In particular, in order to limit the 

centrifugation effect during stirring, stirring means 10 could also be moved from top to 
bottom and/or in a transverse plane to bring the foam back into contact with the 
stirring means. Second stirring means could also be used, which depending upon the 
geometry of the container, could be disposed at the same level as the first means or 

20 at different levels. It should also be noted that the heating could be interrupted during 
the second foam preparing phase. Likewise, passage from a first stirring speed to a 
second stirring speed in the method according to the invention can occur gradually 
without departing from the scope of the invention. 

According to an alternative embodiment, the microcontroller can be associated 

25 with means for detecting the temperature (not shown) of the alimentary liquid in order 
to command motor means 18 in accordance with at least two speed levels as a 
function of the temperature level detected. The temperature detection means typically 
comprise a thermal switch associated with the heating element and which enables the 
latter to be switched on as soon as a predetermined desired temperature has been 

30 reached. In this case the temperature of the liquid is measured indirectly. One could 
also envisage arranging a temperature sensor in the container, for example secured 
to the stirring means in order to obtain a direct liquid temperature measurement. 
According to this variant, the temperature detection means regularly send signal 
representative of the temperature to the microcontroller during the first phase. As 

35 soon as the temperature has reached the desired value, the microcontroller 

commands the control of the heating element 8 so as to keep the alimentary liquid at 
the desired temperature and triggers entry into the second phase during which the 
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foam will be produced, the microcontroller then sending a signal to motor 18 to drive 
the latter at a second stirring speed suitable for forming foam, 



